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Description

Technical field

[0001] The present invention relates to the field of medicine, and in particular, to the use of isothiocyanate compounds.

Background art

[0002] Hyperlipidemia refers toabnormal fatmetabolismor transportation,whichmakes the level of oneormore lipids in
the plasma higher than the normal level. Hyperlipidemia is a systemic disease in which blood cholesterol (TC) and/or
triglyceride (TG) is too high or high-density lipoprotein cholesterol (HDL-C) is too low. It is called dyslipidemia in modern
medicine. Lipid is insoluble or slightly soluble in water and must be present in the form of lipoprotein after it binds with
protein. Therefore, hyperlipidemia is usually hyperlipoproteinemia, in which serum lipoprotein concentration is increased.
[0003] Thedamage tobodycausedbyhyperlipidemia is insidious, gradual, progressiveandsystemic. Its direct damage
is to accelerate systemic atherosclerosis, because the vital organs of the whole body rely on the arteries for blood supply
and oxygen supply. Once the artery is blocked by atherosclerotic plaque, it will lead to serious consequences. Kidney
failure and the other diseases caused by arteriosclerosis are closely related to hyperlipidemia. A large number of studies
have shown that hyperlipidemia is an independent and important risk factor for stroke, coronary heart disease,myocardial
infarction, and sudden cardiac death.
[0004] In addition, hyperlipidemia is also an important risk factor for promoting hypertension, impaired glucose
tolerance, and diabetes. Hyperlipidemia can also lead to fatty liver, cirrhosis, cholelithiasis, pancreatitis, fundus hemor-
rhage, blindness, peripheral vascular disease, lameness, hyperuricemia. Some patients with primary and familial
hyperlipidemia may also have tendinous, nodular, palmar plane and yellow tumor around the eyelid, and arcus juvenilis.
[0005] With the improvement of people’s living standards, the incidence of hyperlipidemia is increasing. As for persons
with excessive blood lipid levels, most of them also need to take lipid-lowering medicines, in addition to the non-
pharmacological treatments, such as reducing intake of dietary cholesterol, and increasing exercise.
[0006] It is currently recognized that hyperlipidemia includes hypercholesterolemia, hypertriglyceridemia, and complex
hyperlipidemia (both of them are high). Therefore, according to the different pharmacological effects, the hypolipidemic
medicines are divided into two major categories: mainly lowering cholesterol and mainly lowering triglycerides.
[0007] Most of thebilirubin in serum isderived from thehemoglobin producedbydestructionof aged redblood cells. The
glucuronidatedbilirubin in the liver is called direct bilirubin, and thenon-glucuronidatedbilirubin in the liver is called indirect
bilirubin. The sum of two bilirubins is total bilirubin.
[0008] Clinically, bilirubin testing ismainly used for diagnosis of liver diseases and biliary obstruction.When serum total
bilirubin is greatly increased, human skin, eye sclera, urine and serum appear yellow, so that it is called jaundice or
hyperbilirubinemia. When the liver is damaged by inflammation, necrosis, poisoning, etc., it can cause jaundice. Biliary
tract disease and hemolytic disease can also cause jaundice. The mainly increased direct bilirubin is common in primary
biliary cirrhosis, biliary obstruction and the like. The mainly increased indirect bilirubin is common in hemolytic diseases,
neonatal jaundiceor blood transfusionerrorsand the like.Bothdirect bilirubinand indirect bilirubin inpatientswithhepatitis
and cirrhosis canbeelevated. Increased total bilirubin canbeseen in toxic or viral hepatitis, hemolytic jaundice, pernicious
anemia, paroxysmal nocturnal hemoglobinuria, polycythemia, neonatal jaundice, internal hemorrhage, hemolytic jaun-
dice after blood transfusion, acute yellow liver atrophy, abnormal congenital bilirubin metabolism (Crigler-Najjar syn-
drome, Gilbert syndrome, Dubin-Johnson syndrome), fructose intolerance and the like, and in subjects after intaking
salicylic acid, erythromycin, rifampicin, progestin, novalgin and other medicines.
[0009] When bilirubin can not be normally converted into bile, pathological changes in hepatocytes, swelling of
hepatocytes, compression of bile ducts in the liver, or obstruction of excretion of bile will increase bilirubin in the blood.
Because bilirubin is a waste of heme metabolism in red blood cells in the blood, if the serum bilirubin is too high, it often
indicates abnormal information such as liver lesions or bile duct obstruction. If the red blood cells are destroyed
excessively, the indirect bilirubin is produced excessively, thus making the liver unable to completely convert it into direct
bilirubin, and then hemolytic jaundice may occur. Meanwhile, the level of serum bilirubin represents the severity of
abnormality.
[0010] Because of many causes of hyperbilirubinemia, the main treatment should be based on the causes. Only when
the cause is eliminated, hyperbilirubinemia can be alleviated or subsided.
[0011] As the age increases, the function of the liver is gradually weakened. Usually this reduction does not cause
jaundice, or abnormal indicators in liver function. Clinically, it is onlymanifested as high bilirubin. There are a large number
of suchmiddle-agedandelderly peoplewhomayhavean age-related functional decline in liver and gall. There is currently
no effective prevention or treatment for this group of people.
[0012] Due to the wide variety of hypolipidemic medicament, strong specificity and many adverse effects, there is an
urgent need in the art to develop various medicament and functional foods capable of preventing and/or treating
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hyperlipidemia, and to develop medicament and/or functional foods capable of preventing and/or treating hyperbilir-
ubinemia, which are positively significant for delaying aging and improving the quality of the elderly life.
[0013] The following documents disclose several compounds used for treating obesity or diseases such as lipid-related
metabolic diseases for example: « GEORGE SG SHEHATOU ET AL : « Sulforaphane attenuates the development of
atherosclerosis and improves endothelial dysfunction in hypercholesterolemic rabbits », KR 20120048203, KR
20120061016, WO 2011/077163, JP 2010126489, US 5589504, MASAHIRO KIKUCHI: « Sulforaphane-rich broccoli
sprout extract improves hepatic abnormalities in male subjects » and WO 2017/095995.
[0014] US5589504 discloses the use of sulforaphane or benzyl isothiocyanate in the treatment of newborn jaundice.
Sulforaphane and benzyl isothiocyanate reduced serum bilirubin level.

Summary of Invention

[0015] Note that the references to methods of treatment in the summary and detailed description of the invention in this
description are to be interpreted as references to the compounds, pharmaceutical compositions andmedicaments of the
present invention for use in a method for treatment of the human (or animal) body by therapy.
[0016] An object of the present disclosure is to provide a medicament and/or a functional food for preventing and/or
treating hyperlipemia.
[0017] The object of the present invention is to provide a medicament and/or functional food for preventing and/or
treating hyperbilirubinemia.
[0018] In the first non-claimed aspect of the present disclosure it provides a use of a compound of Formula (I) or a
derivative of Formula (II) for preparation of a composition or a formulation for prevention and/or treatment of hyperlipi-
demia,

A-NCS (I)

wherein in Formula (I):

NCS is an isothiocyanate group;
A is ‑XR1 or ‑CR2R3R4; wherein X is ‑(CH2)n‑, and n is an integer of 0‑6;
R1 is a methyl, t-butyl, isopropyl, methylthio, methoxy, allyl, methallyl, cyclohexyl, methylsulfinyl, naphthyl,
methylcyclohexyl, morpholinyl, diethylamino, benzoyl, ethoxycarbonyl, t-octyl, chlorine atom, trimethylsilyl, or
substituted or unsubstituted phenyl;
the term "substituted" means that one or more hydrogen atoms in a group are substituted by a substituent
selected from the group consisting of halogen,methyl, bromomethyl, ethyl, methoxy, nitro, azido, trifluoromethyl,
difluoromethoxy, methylthio, cyano, trifluoromethoxy, trifluoromethylthio, t-butoxycarbonyl, and ethoxycarbonyl;
each of R2, R3, and R4 is independently H, phenyl or C1‑3 alkyl;

wherein in Formula (II):

A is as defined in Formula (I);

R5 is hydrogen, or a group connected to the carbon atom of

via a sulphur atom and derived from a compound selected from the group consisting of N-acetylcysteine,
glutathione, cysteine (C1‑6 alkyl) ester, cysteinyl amino acid and cysteinyl amino acid (C1‑6 alkyl) ester.

[0019] In another preferred embodiment, the amino acid is selected from glycine, glutamic acid, serine, alanine or
methionine.
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[0020] In another preferred embodiment, the compound of Formula (I) or the derivative of Formula (II) is selected from
the group consisting of: isothiocyanates, adducts of isothiocyanate and N-acetyl cysteine, and a combination thereof;
wherein the isothiocyanates are selected from the group consisting of: phenyl ethyl isothiocyanate, cyclohexyl isothio-
cyanate, 4-methoxybenzyl isothiocyanate, 4-chloro-benzyl isothiocyanate, phenylpropyl isothiocyanate, 4-phenyl-butyl
isothiocyanate, 6-phenyl-hexyl isothiocyanate, triphenylmethyl isothiocyanate, 1-isothiocyanate‑4-methanesulfonyl bu-
tane (sulforaphane), isothiocyanate α‑methyl benzyl ester, hexyl isothiocyanate, isothiocyanatemethyl cyclohexyl ester,
1-naphthyl isothiocyanate, 2-chlorophenyl isothiocyanate, 2-bromophenyl isothiocyanate, 3-chlorophenyl isothiocya-
nate, 3-bromophenyl isothiocyanate, 3-nitrophenyl isothiocyanate, 4-azido phenyl isothiocyanate, 4-fluorophenyl iso-
thiocyanate, 4-chlorophenyl isothiocyanate, 4-bromophenyl isothiocyanate, 4-nitrophenyl isothiocyanate, ethoxycarbo-
nyl isothiocyanate, tert-octyl isothiocyanate, p-tolyl isothiocyanate, benzoyl isothiocyanate, o-tolyl isothiocyanate,m-tolyl
isothiocyanate, 2,3,4-trifluorophenyl isothiocyanate, 2,5-dimethoxyphenyl isothiocyanate, 2‑(4-morpholino)ethyl isothio-
cyanate, 2‑(trifluoromethyl)phenyl isothiocyanate, 2‑(difluoromethoxy)phenyl isothiocyanate, 2‑(methylthio)phenyl iso-
thiocyanate, 2-fluoro‑5‑(trifluoromethyl)phenyl isothiocyanate, 3,5-bis(trifluoromethyl)phenyl isothiocyanate, 3‑(4-mor-
pholinyl)propyl isothiocyanate, 3‑(trifluoromethyl)phenyl isothiocyanate, 3‑(di-ethylamino)propyl isothiocyanate,
3‑(methylthio)propyl isothiocyanate, 3‑(methylthio)phenyl isothiocyanate, 3-cyano-phenyl isothiocyanate, 4‑(trifluoro-
methyl)phenyl isothiocyanate, 4‑(trifluoromethoxy)phenyl isothiocyanate, 4‑(trifluoromethylthio)phenyl isothiocyanate,
4‑(difluoromethoxy)phenyl isothiocyanate, 4‑(methylthio)phenyl isothiocyanate, 4-cyano-phenyl isothiocyanate, 4-bro-
mo‑2-fluorophenyl isothiocyanate, 4-methoxy-phenyl isothiocyanate,methallyl isothiocyanate, ethyl 2‑(4-isothiocyanato-
phenoxy) toluenesulfonate, 2-chloro-ethyl isothiocyanate, 2-fluorophenyl isothiocyanate, 3-fluorophenyl isothiocyanate,
butyl isothiocyanate, trimethylsilyl isothiocyanate, propyl isothiocyanate, ethyl isothiocyanate, tert-butyl isothiocyanate,
isopropyl isothiocyanate, allyl isothiocyanate, methyl isothiocyanate, phenethyl isothiocyanate, benzyl isothiocyanate,
phenyl isothiocyanate, 2,4,5-trichloro-phenyl isothiocyanate , 2,4,6-trichloro-phenyl isothiocyanate, 2,4-difluoro-phenyl
isothiocyanate, 2,5-difluoro-phenyl isothiocyanate, 2,6-difluoro-phenyl isothiocyanate, 2,6-dimethyl-phenyl isothiocya-
nate, 2-ethyl-phenyl isothiocyanate, 2-chloro‑4-nitro-phenyl isothiocyanate, 3-methoxy-phenyl isothiocyanate, 4‑(bro-
momethyl)phenyl isothiocyanate, 4-ethyl-phenyl isothiocyanate, 5-chloro‑2-methyl-phenyl isothiocyanate, 1,4-dithioiso-
cyanate-butane, 2-chloro‑5‑(trifluoromethyl)phenyl isothiocyanate, 2-methoxy‑4-nitro-phenyl isothiocyanate, 3,4,5-tri-
methoxy-phenyl isothiocyanate, 3‑(trifluoromethylthio)phenyl isothiocyanate, 4-chloro‑3‑(trifluoromethyl)phenyl isothio-
cyanate, 4-methyl‑3‑(trifluoromethyl)phenyl isothiocyanate, 2,3-dichloro-phenyl isothiocyanate, 2,4-dichloro-phenyl iso-
thiocyanate, 2,5-dichloro-phenyl isothiocyanate, 2,6-dichloro-phenyl isothiocyanate, 2‑(4-chlorophenyl)ethyl isothiocya-
nate, 2‑(ethoxycarbonyl)phenyl isothiocyanate, 2-methoxy‑5-methyl-phenyl isothiocyanate, 2-methoxy-phenyl thioiso-
cyanate, 2-methoxyethyl thioisocyanate, 3,4-dichloro-phenyl isothiocyanate, 3,5-dichloro-phenyl isothiocyanate, 4-fluor-
o‑3‑(trifluoromethyl) phenyl isothiocyanate, 4-iodo-phenyl isothiocyanate, tert-butyl 3-isothiocyanato-benzoate, tert-butyl
4-isothiocyanato-benzoate, diphenyl-ethyl isothiocyanate.
[0021] Preferably, the isothiocyanates are selected from the group consisting of: isothiocyanates, adduct of isothio-
cyanate and N-acetyl cysteine, or combinations thereof; wherein the isothiocyanate is selected from the group:
phenylethyl isothiocyanate, allyl isothiocyanate, benzyl isothiocyanate, phenyl isothiocyanate, L-ethyl phenyl isothio-
cyanate, cyclohexyl isothiocyanate, 4-methoxy benzyl isothiocyanate, 4-chloro-benzyl isothiocyanate, phenylpropyl
isothiocyanate, 4-phenyl-butyl isothiocyanate, 6-phenyl-hexyl isothiocyanate, triphenylmethyl isothiocyanate, sulfora-
phane, and combinations thereof.
[0022] In another preferred embodiment, the compound of Formula (I) or the derivative of Formula (II) is selected from
the group consisting of: phenylethyl isothiocyanate, allyl isothiocyanate, benzyl isothiocyanate, phenyl isothiocyanate, L-
ethyl phenyl isothiocyanate, cyclohexyl isothiocyanate, 4-methoxy-benzyl isothiocyanate, 4-chloro-benzyl isothiocya-
nate, phenylpropyl isothiocyanate, 4-phenyl-butyl isothiocyanate, 6-hexyl benzene isothiocyanate, triphenylmethyl
isothiocyanate, adduct of phenylethyl isothiocyanate and N-acetyl cysteine , sulforaphane, and combinations thereof.
[0023] In another preferred embodiment, the compound of Formula (I) or the derivative of Formula (II) is derived from
animals and plants, chemical synthesis, or semi-chemical synthesis.
[0024] In another preferred embodiment, the composition is selected from the group consisting of: a pharmaceutical
composition, a healthcare product composition, a food composition, a dietary supplement, and combinations thereof.
[0025] In another preferred embodiment, the composition is a pharmaceutical composition.
[0026] In another preferred embodiment, themedicament further comprises an additional component selected from the
group consisting of: cholestyramine, colestipol, divistyramine, lovastatin, pravastatin, fluvastatin, simvastatin, atorvas-
tatin, rosuvastatin, niacin, acipimox, inositol nicotinate, lifibrate, clofibrate, bezafibrate, fenofibrate, probucol, pantethine,
elastase, timnodonic acid (EPA), docosahexaenoic acid (DHA), and combinations thereof.
[0027] In another preferred embodiment, the pharmaceutical composition comprises (a) a compound of Formula I, or a
derivative of Formula II, and (b) a pharmaceutically acceptable carrier.
[0028] Inanotherpreferredembodiment, thecomponent (a) is from0.01 to99.99%byweight, preferably from0.1 to90%
by weight, and more preferably from 1 to 80% by weight, based on the total weight of the pharmaceutical composition.
[0029] In another preferred embodiment, the pharmaceutical composition is liquid, solid, or semi-solid.
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[0030] In another preferred embodiment, the dosage form of the pharmaceutical composition comprises a tablet, a
granule, a capsule, an oral solution, a pill, an ointment, an emulsion, a spray, an implant, a suppository, a cream or an
injection.
[0031] In another preferredembodiment, the composition or formulation is used for (i) reducing the level of triglyceride in
theserumofamammal; (ii) reducing the level of lowdensity lipoprotein in theserumofamammal; and/or (iii) increasing the
level of high density lipoprotein in the serum of a mammal.
[0032] In another preferred embodiment, the mammal comprises a human or a non-human mammal.
[0033] In another preferred embodiment, the non-human mammal comprises a rodent such as a mouse or a rat.
[0034] In another preferred embodiment, the mammal comprises a mammal suffering hyperlipidemia.
[0035] In another preferred embodiment, the composition is an oral preparation.
[0036] In another preferred embodiment, the composition (e.g., a pharmaceutical composition) is administered to a
mammal via oral, injection, transdermal administration, intraluminal administration, or surgical injection.
[0037] In another preferred embodiment, the hyperlipidemia is selected from the group consisting of hypercholester-
olemia, hypertriglyceridemia, complex hyperlipidemia, and combinations thereof.
[0038] In another preferred embodiment, the composition or formulation may be used alone or in combination in the
prevention and/or treatment of hyperlipidemia.
[0039] In another preferred embodiment, the "used in combination" comprises: in combination with other medicines for
preventing and/or treating hyperlipidemia.
[0040] In another preferred embodiment, the other drug for preventing and/or treating hyperlipidemia is selected from
the group consisting of: cholestyramine, colestipol, divistyramine, lovastatin, pravastatin, fluvastatin, simvastatin,
atorvastatin, rosuvastatin, niacin, acipimox, inositol nicotinate, lifibrate, clofibrate, bezafibrate, fenofibrate, probucol,
pantethine, elastase, timnodonic acid (EPA), docosahexaenoic acid (DHA), and a combination thereof.
[0041] According to the present invention, the composition or formulation contains phenylethyl isothiocyanate and is
used for the prevention and/or treatment of hyperbilirubinemia.
[0042] In another preferred embodiment, the composition or formulation contains phenylethyl isothiocyanate and is
used to reduce the level of total bilirubin in the serum of a mammal.
[0043] In another preferred embodiment, the mammal comprises a mammal having hyperbilirubinemia.
[0044] The hyperbilirubinemia is selected from the group consisting of: hemolytic jaundice, hepatic jaundice, choles-
tasis, gilbert syndrome, and a combination thereof.
[0045] In another preferred embodiment, the composition or formulationmay beused alone or in combination in the use
of preventing and/or treating hyperbilirubinemia.
[0046] In another preferred embodiment, the "used in combination with" comprises administration in combination with
other medicines for preventing and/or treating hyperbilirubinemia.
[0047] The other medicines for preventing and/or treating hyperbilirubinemia are selected from the group consisting of:
metacortandracin (prednisone), phenobarbital, ursodeoxycholic acid, S‑ ademetionine, methotrexate, azathioprine,
cyclosporine, rifampicin, potassium magnesium aspartate, diammonium glycyrrhizinate, and combinations thereof.
[0048] In the second non-claimed aspect of the present disclosure, it provides a pharmaceutical composition compris-
ing:

(a1) a first active ingredient for treating hyperlipemia, which is a compound of Formula I, or a derivative of Formula II;
(a2) a second active ingredient for treating hyperlipemia, which is selected from other or additional medicines for
preventing and/or treating hyperlipemia; and
(b) a pharmaceutically acceptable carrier,
wherein the compound of the Formula I or the derivative of the Formula II is as defined in the first aspect of the present
invention.

[0049] In another preferred embodiment, the other medicines for preventing and/or treating hyperlipemia are selected
from the group consisting of: statins, nicotinic acids, fibrates, bile acid sequestrants, omega‑3 fatty acids, and combina-
tions thereof.
[0050] In another preferred embodiment, the othermedicines for preventing and/or treating hyperlipidemia are selected
from the group consisting of: cholestyramine, colestipol, divistyramine, lovastatin, pravastatin, fluvastatin, simvastatin,
atorvastatin, rosuvastatin, niacin, acipimox, inositol nicotinate, lifibrate, clofibrate, bezafibrate, fenofibrate, probucol,
pantethine, elastase, timnodonic acid (EPA), docosahexaenoic acid (DHA), and combinations thereof.
[0051] In another preferred embodiment, the weight ratio of the first active ingredient to the second active ingredient is
from 1:100 to 100:1, preferably from 1:10 to 10:1.
[0052] In another preferred embodiment, the weight percent of the first active ingredient and the second active
ingredient is from 0.1% to 99%, preferably from 1% to 90%.
[0053] In another preferred embodiment, the pharmaceutical dosage form is an oral administration or a non-oral
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administration dosage form.
[0054] In another preferred embodiment, the oral administration dosage form is a tablet, a powder, a granule, a capsule,
an emulsion, a syrup, a pill, or an oral solution.
[0055] In another preferred embodiment, the non-oral administration dosage form is an injection, an ampoule, a spray,
an implant, a suppository, or a cream.
[0056] In another preferred embodiment, the concentration of the compound of the Formula I or the derivative of the
Formula II is 0.001mg‑10000mg/ml, preferably from 0.01mg‑1000mg/ml, more preferably, 0.1mg‑500mg/ml.
[0057] In the third non-claimed aspect of the present disclosure, it provides amethod for screening a drug candidate for
treating hyperlipemia, which comprises the steps of:

(a) providinga test compoundandapositivecontrol compound,wherein thepositive control compound isacompound
of Formula I, or a derivative of Formula II; and
(b) detecting the effect of the test compound on the triglyceride level in the non-human animalmodel in the test group,
and comparing it with the corresponding experimental results in the positive control group and the negative control
group, wherein, in the positive control group, the effect of the positive control compound on the level of triglyceride is
detected;

wherein, if a decrease extent of triglyceride in the non-human animal model caused by the test compound is significantly
higher than that in the negative control group, it indicates that the test compound is a drug candidate for treating
hyperlipemia.
[0058] Inanotherpreferredembodiment, in step (b), the test group is comparedwithapositivecontrol groupand the ratio
ofV1 toV2 is compared,whereinV1 is adecreaseextentV1of the triglyceride in anon-humananimalmodel causedby the
test compound, whereasV2 is a decrease extent of the triglyceride in the non-human animalmodel caused by the positive
control compound, wherein if V1/V2 ≥ 80%, the test compound is suggested to be a drug candidate for treating
hyperlipemia.
[0059] In another preferred embodiment, the method further comprises the step (c): the test compound selected from
the step (b) is further tested for its therapeutic effect on hyperlipemia.
[0060] In another preferred embodiment, the term "significantly higher" means V1/V0 ≥ 2, preferably ≥ 3, and more
preferably ≥ 4,
wherein, V1 is a decrease extent in a non-human animal model with hyperlipidemia caused by the test compound; and V0
is a decrease extent in a non-human animal model with hyperlipidemia in a negative control group (or model group).
[0061] In another preferred embodiment, the method is non-diagnostic and non-therapeutic method.
[0062] In the fourth non-claimed aspect of the present disclosure, it provides a method of treating hyperlipemia,
comprising the steps of administering a compound of Formula I or a derivative of Formula II to a mammal in need thereof,
wherein the compound of Formula I or the derivative of Formula II is as defined in the first aspect of the present invention.
[0063] In another preferred embodiment, the mammal comprises a mammal suffering hyperlipidemia.
[0064] In another preferred embodiment, the hyperlipidemia is selected from the group consisting of hypercholester-
olemia, hypertriglyceridemia, complex hyperlipidemia, and combinations thereof.
[0065] In another preferred embodiment, the mammal comprises a human.
[0066] In another preferred embodiment, the mammal comprises a non-human mammal.
[0067] In another preferred embodiment, the mammal comprises a rodent such as a rat or a mouse.
[0068] In another preferred embodiment, the administration dose is 0.01‑100 mg/kg/day, preferably 0.1‑50 mg/kg/day,
and more preferably 0.5‑20 mg/kg/day.
[0069] In another preferred embodiment, the administration frequency is 1‑5 times/day, preferably 1‑3 times/day.
[0070] In another preferred embodiment, the administration comprises oneormore cycles, andeach cycle is 2‑60days,
preferably 7‑30 days.
[0071] In the fifth non-claimed aspect of the present disclosure, it provides an in vitro non-therapeutic method for
reductionofmammalian triglyceride levels, comprisingastepof administering toamammal in need thereof a compoundof
Formula I or a derivative of Formula II, wherein the compoundof Formula I or thederivative of Formula II is as defined in the
first aspect of the present invention.
[0072] In another preferred embodiment, the mammal comprises a mammal suffering hyperlipidemia.
[0073] In another preferred embodiment, the mammal comprises a human.
[0074] In another preferred embodiment, the mammal comprises a non-human mammal.
[0075] In another preferred embodiment, the mammal comprises a rodent such as a rat or a mouse.
[0076] In another preferred embodiment, the administration dose is 0.01‑100 mg/kg/day, preferably 0.1‑50 mg/kg/day,
and more preferably 0.5‑20 mg/kg/day.
[0077] In another preferred embodiment, the administration frequency is 1‑5 times/day, preferably 1‑3 times/day.
[0078] In another preferred embodiment, the administration comprises oneormore cycles, andeach cycle is 2‑60days,
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preferably 7‑30 days.
[0079] Thepresent inventionprovidesacompoundofFormula (I) foruseasamedicament in the formofacompositionor
a formulation for prevention and/or treatment of hyperbilirubinemia,

A-NCS (I)

wherein in Formula (I):
NCS is an isothiocyanate group and the compound is phenylethyl isothiocyanate.
[0080] In another preferred embodiment, the pharmaceutical composition further comprises additional medicines for
preventing and/or treating hyperbilirubinemia which are selected from the group consisting of: metacortandracin (pre-
dnisone), phenobarbital, ursodeoxycholic acid, S‑ ademetionine, methotrexate, azathioprine, cyclosporine, rifampicin,
potassium magnesium aspartate, diammonium glycyrrhizinate, and combination thereof.
[0081] In another preferred embodiment, the pharmaceutical composition comprises (a) phenylethyl isothiocyanate,
and (b) a pharmaceutically acceptable carrier.
[0082] In another preferred embodiment, the component (a) is from 0.01 to 99.99% by weight, preferably from 0.1 to
99.9% by weight, more preferably from 0.1% to 99% by weight, based on the total weight of the pharmaceutical
composition.
[0083] In another aspect of the present invention, it provides a pharmaceutical composition, comprising:

(a1) a first active ingredient for treating hyperbilirubinemia, which is phenylethyl isothiocyanate;

(a2) a second active ingredient for treating hyperbilirubinemia, which is selected from other or additional medicine for
preventing and/or treating hyperbilirubinemia; and

(b) a pharmaceutically acceptable carrier.

[0084] The other or additional medicines for preventing and/or treating hyperbilirubinemia are selected from the group
consisting of: metacortandracin (prednisone), phenobarbital, ursodeoxycholic acid, S‑ ademetionine, methotrexate,
azathioprine, cyclosporine, rifampicin, potassiummagnesium aspartate, diammonium glycyrrhizinate, and combinations
thereof.
[0085] In another preferred embodiment, the weight ratio of the first active ingredient to the second active ingredient is
from 1:100 to 100:1, preferably from 1:10 to 10:1.
[0086] In another preferred embodiment, the weight percent of the first active ingredient and the second active
ingredient is from 0.1% to 99%, preferably from 1% to 90%.
[0087] In another preferred embodiment, the concentration of the compound phenylethyl isothiocyanate is
0.001mg‑10000mg/ml, preferably from 0.01mg‑1000mg/ml, and more preferably 0.1mg‑500mg/ml.
[0088] In another aspect of the present invention, it provides a method for screening a drug candidate for treating
hyperbilirubinemia, comprising the steps of:

(a) providing a test compound anda positive control compound,wherein the positive control compound is phenylethyl
isothiocyanate; and
(b) detecting theeffect of the test compoundon the total bilirubin level in the non-humananimalmodel in the test group
and comparing it with the corresponding experimental results in the positive control group and the negative control
group, wherein, in the positive control group, the effect of the positive control compound on the level of total bilirubin is
detected;

wherein, if the decrease degree of total bilirubin in the non-human animal model caused by the test compound is
significantly higher than that in the negative control group, it indicates that the test compound is a drug candidate for
treating hyperbilirubinemia.
[0089] Inanotherpreferredembodiment, in step (b), the test group is comparedwithapositivecontrol groupand the ratio
of V1 to V2 is compared, wherein V1 is a decrease extent V1 of the total bilirubin in a non-human animal model caused by
the test compound, whereas V2 is a decrease extent of the total bilirubin in the non-human animal model caused by the
positive control compound, wherein if V1/V2 ≥ 80%, the test compound is suggested to be a drug candidate for treating
hyperbilirubinemia.
[0090] In another preferred embodiment, the method further comprises the step (c): the test compound selected from
the step (b) is further tested for its therapeutic effect on hyperbilirubinemia.
[0091] In another preferred embodiment, the term "significantly higher" means V1/V0 ≥ 2, preferably ≥ 3, and more
preferably ≥ 4,
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[0092] wherein,V1 isadecreaseextentof total bilirubin inanon-humananimalmodel causedby the test compound;and
V0 is a decrease extent of total bilirubin in a non-human animal model in a negative control group (or model group).
[0093] In another preferred embodiment, the method is non-diagnostic and non-therapeutic method.
[0094] In another aspect of the present invention, it provides amethod of treating hyperbilirubinemia, comprising a step
of administering phenylethyl isothiocyanate to a mammal in need thereof.
[0095] In another preferred embodiment, the mammal comprises a mammal suffering hyperbilirubinemia.
[0096] The hyperbilirubinemia is selected from the group consisting of hemolytic jaundice, hepatic jaundice, choles-
tasis, gilbert syndrome, and combinations thereof.
[0097] In another preferred embodiment, the mammal comprises a human.
[0098] In another preferred embodiment, the mammal comprises a non-human mammal.
[0099] In another preferred embodiment, the mammal comprises a rodent such as a rat or a mouse.
[0100] In another preferred embodiment, the administration dose is 0.01‑100 mg/kg/day, preferably 0.1‑50 mg/kg/day,
and more preferably 0.5‑20 mg/kg/day.
[0101] In another preferred embodiment, the administration frequency is 1‑5 times/day, preferably 1‑3 times/day.
[0102] In another preferred embodiment, the administration comprises oneormore cycles, andeach cycle is 2‑60days,
preferably 7‑30 days.
[0103] In another non-claimed aspect of the present disclosure, it provides an in vitro non-therapeutic method for the
reduction ofmammalian total bilirubin levels, comprising a step of administering to amammal in need thereof a compound
of Formula I or a derivative of Formula II, wherein the compound of Formula I or the derivative of Formula II is as defined in
the sixth aspect of the present invention.
[0104] In another preferred embodiment, the mammal comprises a mammal having hyperbilirubinemia.
[0105] In another preferred embodiment, the mammal comprises a human.
[0106] In another preferred embodiment, the mammal comprises a non-human mammal.
[0107] In another preferred embodiment, the mammal comprises a rodent such as a rat or a mouse.
[0108] In another preferred embodiment, the administration dose is 0.01‑100 mg/kg/day, preferably 0.1‑50 mg/kg/day,
and more preferably 0.5‑20 mg/kg/day.
[0109] In another preferred embodiment, the administration frequency is 1‑5 times/day, preferably 1‑3 times/day.
[0110] In another preferred embodiment, the administration comprises oneormore cycles, and each cycle is 2‑60 days,
preferably 7‑30 days.
[0111] It should be understood that, within the scope of the present invention, each technical feature of the present
invention described above and in the following (as examples)may be combinedwith each other to forma newor preferred
technical solution, which is not listed here due to space limitations.

Description of Figure

[0112]

Figure 1 shows that compared with the 0 mg/kg group, in the 20 mg/kg, 60 mg/kg, and 120 mg/kg dose groups of
female rats and male rats, the triglycerides in the serum are significantly decreased and dose-related.
Figure2showshigh-density lipoprotein levels in serumaresignificantly elevated in theadministrationgroup (GroupA,
Group B, and Group D) compared with baseline. The order of the increase is as follows: Group A (group with the
administration of 30mg) <GroupB ((groupwith the administration of 90mg) <GroupD ((groupwith the administration
of 60 mg); and levels of high-density lipoprotein in serum in the Group C (0 mg group) are significantly decreased.
ComparedwithGroupC, the low-density cholesterol levels of the administration group (GroupA,GroupB, andGroup
D) are decreased significantly by ‑0.88%, 6.92%, and 0.05%, respectively, and the decline in Group A is most
significant. ComparedwithGroupC, the triglyceride levels are significantly decreased before and after administration
in the administration Group (Group A, Group B, and Group D), with the most significant decrease in Group B and
Group D.
Figure 3 shows that the levels of total bilirubin before and after administration in the administration group (Group A,
Group B, and Group D) are decreased to some extent compared with Group C, and the decrease of total bilirubin
before and after the administration in Group A and Group D is significantly different from that in Group C.
Figure 4 shows the mean percentage change in total bilirubin from baseline 8 weeks prior to administration. Group A
and Group B are essentially synchronized, and Groups C and D are essentially synchronized. After 8 weeks of
administration, the total bilirubin levels of the administration groups (GroupA,GroupB, andGroupD) are significantly
decreased as compared with Group C.
Figure5showschangesof triglycerides frombaseline inhumans for 24weeks.ComparedwithGroupC (0mgGroup),
triglycerides are decreased inGroupA (30mgGroup), GroupB (90mgGroup) andGroupD (60mgGroup) before and
after administration of triglyceride, wherein Groups B and D have a large extent.
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Detailed Description

[0113] After extensive and intensive researches, the present inventors have firstly discovered that isothiocyanate
compounds and derivatives thereof (compounds of Formula I, Formula II), after administered to patients with benign
prostatic hyperplasia, can be effectively used not only for (i) preventing and/or treating hyperlipidemia; (ii) lowering
triglyceride levels in mammals; (iii) lowering low density lipoprotein levels in mammals; and/or (iv) increasing high density
lipoprotein levels inmammals. It is unexpectedly found that the compoundscansignificantly lower the total bilirubin level in
serumof a patientwith benignprostatic hyperplasia, and it is unexpectedly found that isothiocyanate compoundsand their
derivatives (compounds of Formula I, Formula II) can be effectively used not only for (i) preventing and/or treating
hyperbilirubinemia; (ii) reducing total bilirubin levels in mammalian serum. On the basis of this discovery, the present
inventors have completed the present invention.

Active ingredient

[0114] The active ingredient according to the present disclosure is an isothiocyanate compound or a derivative thereof,
and the active ingredient is a compound of Formula (I) or a derivative of Formula (II), or a combination thereof:

A-NCS (I)

wherein in Formula (I):

NCS is an isothiocyanate group;
A is ‑XR1 or ‑CR2R3R4; wherein X is ‑(CH2)n‑, and n is an integer of 0‑6;
R1 isamethyl, t-butyl, isopropyl,methylthio,methoxy, allyl,methallyl, cyclohexyl,methylsulfinyl, naphthyl,methyl
cyclohexyl, morpholinyl, diethylamino, benzoyl, ethoxycarbonyl, t-octyl, chlorine atom, trimethylsilyl, or sub-
stituted or unsubstituted phenyl;
the term "substituted" means that one or more hydrogen atoms in a group are substituted by a substituent
selected from thegroup consisiting of halogen,methyl, bromomethyl, ethyl,methoxy, nitro, azido, trifluoromethyl,
difluoromethoxy, methylthio, cyano, trifluoromethoxy, trifluoromethylthio, t-butoxycarbonyl, and ethoxycarbonyl;
each of R2, R3, and R4 is independently H, phenyl or C1‑3 alkyl;

wherein in Formula (II):

A is as defined in Formula (I);
R5 is hydrogen, or a group connected to the carbon atom of

via a sulphur atom and derived from a compound selected from the group consisting of: N-acetylcysteine,
glutathione, cysteine (C1‑6 alkyl) ester, cysteinyl amino acid and cysteinyl amino acid (C1‑6 alkyl) ester.

[0115] In another preferred embodiment, the amino acid is selected from glycine, glutamic acid, serine, alanine or
methionine.
[0116] A preferred class of active ingredients are selected from the group consisting of: an isothiocyanate, an adduct of
isothiocyanate and N-acetyl cysteine, and combinations thereof;
wherein the isothiocyanate is selected from the group consisting of: phenylethyl isothiocyanate, cyclohexyl isothiocya-
nate, 4-methoxybenzyl isothiocyanate, 4-chloro-benzyl isothiocyanate, phenylpropyl isothiocyanate, 4-phenyl-butyl
isothiocyanate, 6-phenyl-hexyl isothiocyanate, triphenylmethyl isothiocyanate, 1-isothiocyanate‑4-methanesulfonyl bu-
tane (sulforaphane), isothiocyanate α‑methyl benzyl ester, hexyl isothiocyanate, isothiocyanatemethyl cyclohexyl ester,
1-naphthyl isothiocyanate, 2-chlorophenyl isothiocyanate, 2-bromophenyl isothiocyanate, 3-chlorophenyl isothiocya-
nate, 3-bromophenyl isothiocyanate, 3-nitrophenyl isothiocyanate, 4-azido phenyl isothiocyanate, 4-fluorophenyl iso-
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thiocyanate, 4-chlorophenyl isothiocyanate, 4-bromophenyl isothiocyanate, 4-nitrophenyl isothiocyanate, ethoxycarbo-
nyl isothiocyanate, tert-octyl isothiocyanate, p-tolyl isothiocyanate, benzoyl isothiocyanate, o-tolyl isothiocyanate,m-tolyl
isothiocyanate, 2,3,4-trifluorophenyl isothiocyanate, 2,5-dimethoxyphenyl isothiocyanate, 2‑(4-morpholino)ethyl isothio-
cyanate, 2‑(trifluoromethyl)phenyl isothiocyanate, 2‑(difluoromethoxy)phenyl isothiocyanate, 2‑(methylthio)phenyl iso-
thiocyanate, 2-fluoro‑5‑(trifluoromethyl)phenyl isothiocyanate, 3,5-bis(trifluoromethyl)phenyl isothiocyanate, 3‑(4-mor-
pholinyl)propyl isothiocyanate, 3‑(trifluoromethyl)phenyl isothiocyanate, 3‑(di-ethylamino)propyl isothiocyanate,
3‑(methylthio)propyl isothiocyanate, 3‑(methylthio)phenyl isothiocyanate, 3-cyano-phenyl isothiocyanate, 4‑(trifluoro-
methyl)phenyl isothiocyanate, 4‑(trifluoromethoxy)phenyl isothiocyanate, 4‑(trifluoromethylthio)phenyl isothiocyanate,
4‑(difluoromethoxy)phenyl isothiocyanate, 4‑(methylthio)phenyl isothiocyanate, 4-cyano-phenyl isothiocyanate, 4-bro-
mo‑2-fluorophenyl isothiocyanate, 4-methoxy-phenyl isothiocyanate,methallyl isothiocyanate, ethyl 2‑(4-isothiocyanato-
phenoxy) toluenesulfonate, 2-chloro-ethyl isothiocyanate, 2-fluorophenyl isothiocyanate, 3-fluorophenyl isothiocyanate,
butyl isothiocyanate, trimethylsilyl isothiocyanate, propyl isothiocyanate, ethyl isothiocyanate, tert-butyl isothiocyanate,
isopropyl isothiocyanate, allyl isothiocyanate, methyl isothiocyanate, phenethyl isothiocyanate, benzyl isothiocyanate,
phenyl isothiocyanate, 2,4,5-trichloro-phenyl isothiocyanate , 2,4,6-trichloro-phenyl isothiocyanate, 2,4-difluoro-phenyl
isothiocyanate, 2,5-difluoro-phenyl isothiocyanate, 2,6-difluoro-phenyl isothiocyanate, 2,6-dimethyl-phenyl isothiocya-
nate, 2-ethyl-phenyl isothiocyanate, 2-chloro‑4-nitro-phenyl isothiocyanate, 3-methoxy-phenyl isothiocyanate, 4‑(bro-
momethyl)phenyl isothiocyanate, 4-ethyl-phenyl isothiocyanate, 5-chloro‑2-methyl-phenyl isothiocyanate, 1,4-dithioiso-
cyanate-butane, 2-chloro‑5‑(trifluoromethyl)phenyl isothiocyanate, 2-methoxy‑4-nitro-phenyl isothiocyanate, 3,4,5-tri-
methoxy-phenyl isothiocyanate, 3‑(trifluoromethylthio)phenyl isothiocyanate, 4-chloro‑3‑(trifluoromethyl)phenyl isothio-
cyanate, 4-methyl‑3‑(trifluoromethyl)phenyl isothiocyanate, 2,3-dichloro-phenyl isothiocyanate, 2,4-dichloro-phenyl iso-
thiocyanate, 2,5-dichloro-phenyl isothiocyanate, 2,6-dichloro-phenyl isothiocyanate, 2‑(4-chlorophenyl)ethyl isothiocya-
nate, 2‑(ethoxycarbonyl)phenyl isothiocyanate, 2-methoxy‑5-methyl-phenyl isothiocyanate, 2-methoxy-phenyl thioiso-
cyanate, 2-methoxyethyl thioisocyanate, 3,4-dichloro-phenyl isothiocyanate, 3,5-dichloro-phenyl isothiocyanate, 4-fluor-
o‑3‑(trifluoromethyl) phenyl isothiocyanate, 4-iodo-phenyl isothiocyanate, tert-butyl 3-isothiocyanato-benzoate, tert-butyl
4-isothiocyanato-benzoate, diphenyl-ethyl isothiocyanate
[0117] Preferably, the isothiocyanates are selected from the group consisting of: isothiocyanates, adduct of isothio-
cyanate and N-acetyl cysteine, or combinations thereof;
wherein the isothiocyanate is selected from the group: phenylethyl isothiocyanate, allyl isothiocyanate, benzyl isothio-
cyanate, phenyl isothiocyanate, L-ethyl phenyl isothiocyanate, cyclohexyl isothiocyanate, 4-methoxy benzyl isothiocya-
nate, 4-chloro-benzyl isothiocyanate, phenylpropyl isothiocyanate, 4-phenyl-butyl isothiocyanate, 6-phenyl-hexyl iso-
thiocyanate, triphenylmethyl isothiocyanates, sulforaphane, and combinations thereof.
[0118] In another preferred embodiment, the compound of Formula (I) or the derivative of Formula (II) is selected from
the group consisting of: phenylethyl isothiocyanate, allyl isothiocyanate, benzyl isothiocyanate, phenyl isothiocyanate, L-
ethyl phenyl isothiocyanate, cyclohexyl isothiocyanate, 4-methoxy-benzyl isothiocyanate, 4-chloro-benzyl isothiocya-
nate, phenylpropyl isothiocyanate, 4-phenyl-butyl isothiocyanate, 6-hexyl benzene isothiocyanate, triphenylmethyl
isothiocyanate, adduct of phenethyl isothiocyanate and N-acetyl cysteine adduct, sulforaphane, and combinations
thereof.
[0119] The above isothiocyanate compound or a derivative thereofmay be used alone or in combination by using two or
more compounds, andwhenused in combination, there is noparticular limitationmass ratio of each compound, as long as
the therapeutic purpose is achieved.
[0120] In the present disclosure, there is no particular limitation on the method for obtaining an isothiocyanate
compound. For example, it can be extracted from natural plants (for example, leaf mustard or radish), prepared by
chemical synthesis or semi-chemical synthesis, and the like. The isothiocyanate compoundsused in thepresent invention
are commercially available, for example, from Sigma-Aldrich.

Composition and the use thereof

[0121] The isothiocyanate compound of the present invention (phenylethyl isothiocyanate) and the composition
containing the compound of the present invention as a main active ingredient is used for the treatment, prevention,
and alleviation of hyperbilirubinemia.
[0122] The compositions of the invention include, but are not limited to, pharmaceutical compositions, food composi-
tions, healthcare product compositions, dietary supplements, and the like.
[0123] The pharmaceutical composition of the present invention comprises a safe and effective amount of the
isothiocyanate compound and a pharmaceutically acceptable excipient or carrier. The term "safe and effective amount"
means that the amount of the compound is sufficient to significantly improve the condition without causing serious side
effects. In general, the pharmaceutical composition contains 0.1 to 1000 mg of the isothiocyanate compound per dose,
more preferably 1 to 500mg of the isothiocyanate compound per dose, andmost preferably 2 to 300mg of isothiocyanate
per dose. Preferably, the "one dose" is a capsule or tablet.
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[0124] The term "pharmaceutically acceptable carrier" means one or more compatible solid or liquid fillers or gel
materials which are suitable for human use and which must be of sufficient purity and of sufficiently low toxicity. As used
herein, "compatibility" means that each component in the composition is capable of blending with the compounds of the
present invention and with each other without significantly reducing the pharmacodynamic effect of the compound.
Examples of pharmaceutically acceptable carriers are cellulose and its derivatives (such as sodium carboxymethylcel-
lulose, sodium ethylcellulose, cellulose acetate, etc.), gelatin, talc, solid lubricants (such as stearic acid, magnesium
stearate), calcium sulfate, vegetable oils (such as soybean oil, sesame oil, peanut oil, olive oil, etc.), polyols (such as
propylene glycol, glycerin, mannitol, sorbitol, etc.), emulsifiers (such as Tween®), wetting agent (such as sodium lauryl
sulfate), colorants, flavoring agents, stabilizers, antioxidants, preservatives, pyrogen-free water, and the like.
[0125] The mode of administration of the compound or pharmaceutical composition of the present invention is not
particularly limited, and the representativemodes of administration include, but are not limited to, oral, rectum, parenteral
(intravenous, intramuscular or subcutaneous), and topical administration. Preferably, the mode of administration is oral
administration.
[0126] Solid formulations for oral administration include capsules, tablets, pills, powders, and granules. In these solid
formulations, the active compound is mixed with at least one conventional inert excipient (or carrier), such as sodium
citrate or dicalcium phosphate, or mixed with the following components: (a) fillers or solubilizers, for example, starch,
lactose, sucrose, glucose, mannitol and silicic acid; (b) binders such as hydroxymethylcellulose, alginates, gelatin,
polyvinylpyrrolidone, sucrose and arabic gum; (c) humectants, for example, glycerin; (d) disintegrants such as agar,
calcium carbonate, potato starch or tapioca starch, alginic acid, certain complex silicates, and sodium carbonate; (e) slow
solvents such as paraffin; (f) absorbing accelerators, for example, quaternary amine compounds; (g) wetting agents, such
as cetyl alcohol and glyceryl monostearate; (h) adsorbents, for example, kaolin; and (i) lubricants, for example, talc,
calcium stearate, magnesium stearate, solid polyethylene glycol, sodium lauryl sulfate, or a mixture thereof. In capsules,
tablets and pills, the formulation may also contain a buffer.
[0127] Solid formulations such as tablets, sugar pills, capsules, pills, and granules can be prepared with coatings and
shells suchasenteric coatingsandothermaterials known in theart. Theymaycontain opacifyingagentsand the releaseof
the active compound or compound in such compositions may be released in a portion of the digestive tract in a delayed
manner. Examples of embedding components that can be employed are polymeric materials and waxy materials. If
necessary, the active compound may also be in microencapsulated form with one or more of the above-mentioned
excipients.
[0128] Liquid formulations for oral administration include pharmaceutically acceptable emulsions, solutions, suspen-
sions, syrups or elixirs. In addition to the active compound, the liquid formulationmay contain inert diluents conventionally
employed in the art, such as water or other solvents, solubilizers and emulsifiers, e.g., ethanol, isopropanol, ethyl
carbonate, ethyl acetate, propylene glycol, 1,3-butanediol, dimethylformamide and oils, and especially cottonseed oil,
peanut oil, corn germ oil, olive oil, castor oil and sesame oil or a mixture thereof.
[0129] In addition to these inert diluents, the compositions may contain adjuvants such as wetting agents, emulsifying
and suspending agents, sweetening agents, flavoring agents, and fragrance.
[0130] In addition to the active compound, the suspension may contain suspending agents, for example, ethoxylated
isostearyl alcohol, polyoxyethylenesorbitol andsorbitanesters,microcrystalline cellulose, aluminummethoxideandagar,
or mixtures thereof.
[0131] Compositions for parenteral injectionmay comprise a physiologically acceptable sterile aqueousor nonaqueous
solution, dispersion, suspension or emulsion, and sterile powder for reconstitution into sterile injectable solutions or
dispersions. Suitable aqueous and nonaqueous vehicles, diluents, solvents or excipients include water, ethanol, polyols
and suitable mixtures thereof.
[0132] Dosage forms for the compounds of the present invention for topical administration include ointments, powders,
patches, propellants and inhalants. The active ingredient is mixed with a physiologically acceptable carrier and any
preservatives, buffers, or propellants which may be required if necessary under sterile conditions.
[0133] Thecompoundof thepresent inventionmaybeadministeredaloneor in combinationwithother pharmaceutically
acceptable compounds (e.g., other medicines that prevent and/or treat hyperlipidemia or hyperbilirubinemia).
[0134] Whenapharmaceutical composition is used, a safe andeffective amount of a compoundof the present invention
is administered to a mammal (e.g., a human) in need of treatment, wherein the dose at the time of administration is a
pharmaceutically acceptable effective administration dose, for a human with 60 kg body weight, the daily dose is usually
0.1 to 1000 mg, preferably 1 to 600 mg, and more preferably 2 to 300 mg. Of course, the specific doses should also
determined after factors such as the route of administration, the health condition of the patient, etc. are considered, which
are within the skills of the skilled physician.

Triglyceride and lipoprotein cholesterol (not claimed)

[0135] When blood triglyceride (TG) and/or low-density lipoprotein cholesterol (LDL-C) is too high or high-density
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lipoprotein cholesterol (HDL-C) is too low, it is called dyslipidemia in modern medicine.
[0136] In the present disclosure, the levels of triglyceride (TG) and/or lowdensity lipoprotein cholesterol (LDL-C) or high
density lipoprotein cholesterol (HDL-C) in serum of a mammal (such as a human) is detected, thereby judging the
effectiveness of the isothiocyanate compound or derivatives thereof (the compound of Formula I or the derivative of
Formula II) on the treatment of dyslipidemia.

Total bilirubin

[0137] Total bilirubin (TBIL) is thesumofbothdirect bilirubinand indirect bilirubin.Most of thebilirubin in serum isderived
from the hemoglobin produced by the destruction of aged red blood cells. The glucuronidated bilirubin in the liver is called
direct bilirubin, and non-glucuronidated bilirubin in the liver is called indirect bilirubin.
[0138] In thepresent invention, theeffectivenessof the isothiocyanatecompoundon the treatmentof hyperbilirubinemia
is judged by detecting the level of total bilirubin in serum of a mammal (such as a human).
[0139] In a preferred embodiment, when the level of total bilirubin in the serum of a mammal (e.g., a human) is
significantly reduced, it indicates that the isothiocyanate compound has a therapeutic effect on hyperbilirubinemia.

Method for lowering triglyceride (not claimed)

[0140] In another preferred embodiment, themethod comprises ingesting a pharmaceutical composition of the present
invention, a food composition of the present invention, or combinations thereof. The subject is a human.
[0141] In another preferred embodiment, themethod comprises ingesting a pharmaceutical composition of the present
invention, a food composition of the present invention, or combinations thereof. The subject is an animal, preferably a
mouse, or a rabbit.

Method of reducing total bilirubin

[0142] In another preferred embodiment, themethod comprises ingesting a pharmaceutical composition of the present
invention, a food composition of the present invention, or combinations thereof. The subject is a human.
[0143] In another preferred embodiment, themethod comprises ingesting a pharmaceutical composition of the present
invention, a food composition of the present invention, or combinations thereof. The subject is an animal, preferably a
mouse, or a rabbit.

The main advantages of the present invention include:

[0144]

(1) The present inventors have found for the first time that isothiocyanate compounds or derivatives thereof (a
compound of Formula I or a derivative of Formula II) have an activity of preventing and/or treating hyperlipemia.
(2) The present inventors have found for the first time that isothiocyanate compounds or derivatives thereof (a
compoundof Formula I, a derivative of Formula II) are capable of (i) significantly reducing triglyceridesand lowdensity
lipoprotein level in mammals; and/or (ii) significantly increasing high density lipoprotein levels in mammals.
(3) The present inventors have found for the first time that isothiocyanate compounds or derivatives thereof (a
compound of Formula I or a derivative of Formula II) can prevent and/or treat hyperlipemia, and has unexpectedly
found that they can also prevent and/or treat hyperbilirubinemia.
(4) The present inventors have found for the first time that an isothiocyanate compound (phenylethyl isothiocyanate)
can significantly lower the bilirubin level in a mammal.
(5) The present inventors have found for the first time that an isothiocyanate compound (phenylethyl isothiocyanate)
can have an activity of preventing and/or treating hyperbilirubinemia.
(6) The present inventors have found for the first time that an isothiocyanate compound (phenylethyl isothiocyanate)
can significantly lower total bilirubin level in mammalian serum.

[0145] Thepresent invention is further describedbelowwith reference to specificembodiments. It shouldbeunderstood
that these examples are only for illustrating the present invention and not intended to limit the scope of the present
invention. The conditions of the experimental methods not specifically indicated in the following examples are usually in
accordance with conventional conditions, or according to the manufacturer’s proposed conditions. Unless otherwise
stated, percentages and parts are by weight and parts by weight. In the following examples, it is deemed as having
statistically significant difference if it is *p<0.05, **p<0.01 vs baseline.
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Example 1 Study on hypolipidemic activity in rats (Reference example)

Materials and Methods:

[0146] Reagent: phenylethyl isothiocyanate, synthesized by Wuxi Jiexi Pharmaceutical Technology Co., Ltd. The
chemical construction was determined by NMR, UV, IR, MS, etc., and its content and purity were determined by HPLC
(>99%); Fulinmen Brand corn oil, manufactured by Dongliang Industry (Zhangjiagang) Co., Ltd.
[0147] Animals: Clean SD rats, half male and half female, weighed 80‑100 g, were provided by Shanghai Slac
Laboratory Animal Co., Ltd. Free access to drinking water, ambient temperature of 20‑25 ° C, relative humidity of
40% ‑70%.
[0148] Experimentalmethods:Male ratswith 123‑149gof bodyweightwere randomlydivided into 4groupsaccording to
their body weights. Female rats with 116‑142g of body weight were randomly divided into 4 groups according to body
weights. In the control group andhigh dosegroup, therewere 60 in each group. In themedium-dose and low-dose groups,
therewere 40 in eachgroup, halfmale andhalf female. 0, 20, 60, 120mg/kg of phenethyl isothiocyanatewasadministered
by oral gavage, wherein the test drugwas diluted with corn oil. The rats were administered continuously for 6months, and
administered 6 days a week, and administered at the same time every morning.
[0149] Observation items: blood biochemical examination.
[0150] The experimental results were shown in Table 1.

Table 1 Effect of phenylethyl isothiocyanate on serum triglyceride (TG) levels in rats at terminal of
administration x±SD) n=14

gender dosage(mg/kg) TG(mmol/L)

male

0 2.28±0.67
20 1.73±0.79*
60 1.27+038
120 1.00±0.22**

female

0 2.86±1.49
20 2.13±0.82*
60 168+0.63**
120 1.35±0.72**

Note: * p < 0.05 as compared to the 0 mg/kg group; ** p < 0.01 as compared to the 0 mg/kg group.

Results and discussion:

[0151] The results showed that the TG level in the 20mg/kg group of the female rats was lower than that in the 0 mg/kg
group (p<0.05), and the TG levels in the 60mg/kg and 120mg/kg groups were significantly lower than that in the 0 mg/kg
group (p<0.01). The TG level in the 20mg/kg group of themale ratswas lower than that in the 0mg/kg group (p<0.05), and
the TG levels in the 60 mg/kg and 120 mg/kg groups were significantly lower than that in the 0 mg/kg group (p<0.01).
[0152] The results are shown in Figure 1. Comparedwith the 0mg/kg group, the levels of triglycerides in serum in the 20
mg/kg, 60 mg/kg, and 120 mg/kg dose groups of female rats and male rats were significantly lower and were dose-
dependent, that is, there was a significant decrease extent in the concentration of triglycerides in serum as the
concentration of administration was increased. Compared with the 0 mg/kg group, the triglycerides in the serum of
the 20 mg/kg, 60 mg/kg, and 120 mg/kg dose groups of female rats were significantly decreased by 25.5%, 41.2%, and
52.8%, respectively; and the triglycerides in the serumof the 20mg/kg, 60mg/kg, and 120mg/kg dose groups ofmale rats
were significantly reduced by 24.1%, 44.3%, and 56.1%, respectively.
[0153] The results showed that after the clean SD rats were fed with the isothiocyanate compound of the present
invention (such as phenylethyl isothiocyanate) for 6 months, the phenylethyl isothiocyanate significantly reduced the
triglyceride levels in serum of the rats.

Example 2: Study on hypolipidemic and total bilirubin activity in patients with benign prostatic hyperplasia

[0154] Objective: to study theclinical efficacyandsafetyof oral phenylethyl isothiocyanate capsuleson the treatment of
benign prostatic hyperplasia (BPH).
[0155] Experimental design: a multicenter, randomized, double-blind, placebo parallel control design was used to
preliminarily evaluate the safety and efficacy of phenylethyl isothiocyanate capsules on the treatment of BPH patients.
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[0156] Subjectsmeeting theentry criteriawere randomlyassigned toanyof the following four groupsat a ratioof 1:1:1:1:
administration group (Group A): phenylethyl isothiocyanate 10 mg/ time, 3 times a day; administration group (group D):
phenylethyl isothiocyanate 20mg / time, 3 times a day; administration group (groupB): phenylethyl isothiocyanate 30mg /
time, 3 times a day; placebo group (group C): phenylethyl isothiocyanate placebo 1 capsule/time, 3 times a day. Oral
administration was continued for 24 weeks.
[0157] Research base: 4 hospitals in Beijing, 4 hospitals in Shanghai, and 6 hospitals in Jiangsu.
[0158] Experimental participants: men between the ages of 50 and 75, healthy, with moderate benign prostatic
hyperplasia, no signs of prostate cancer. A total of 240 men participated in the six-month trial.
[0159] Evaluation of the experimental results: effectiveness: 1. benign prostatic hyperplasia: IPSS, QOL, prostate
volume, the maximal urinary flow rate, residual urine; 2. triglycerides; 3. lipoprotein cholesterol; 4. total bilirubin. Safety:
occurrence, process, and solution of all adverse events during treatment.

Experimental results:

I. Triglyceride and lipoprotein cholesterol levels

1. triglyceride:

[0160] After 24weeksof administration, the levels of triglycerides inGroupA (groupof administration of 30mg),GroupB
(group of administration of 90mg), andGroupD (group of administration of 60mg)were decreased by 6.54%, 8.59%, and
8.58% on average, respectively, as compared with baseline. The results of statistical analysis showed that there was a
statistically significant difference in the Group D before and after treatment (P<0.05). Correspondingly, in Group C
(placebo group), there was only an average decrease of 2.33% (P>0.05). This result suggested that the test drug had the
effect of lowering triglycerides. Preclinical animal experiment results also supported this conclusion.

Table 2 Changes in the mean value of triglyceride after 24 weeks administration as compared with baseline

Group A (research
drug 30mg)

Group B (research
drug 90mg)

Group C
(Placebo)

Group D (research
drug 60mg)

N(missing) 50(10) 48(12) 50(10) 56(4)

percentage of average change ‑6.54% ‑8.59% ‑2.33% ‑8.58%

P value 0.114 0.477 0.228 0.016

[0161] The results are shown inTable 2 andFigures 2and5.As shownby thehistogram, as comparedwithGroupC, the
triglyceride levels in Group A, Group B and Group D were significantly decreased after the administration, and the
decrease in Group B and Group D was the most significant. Group D had a statistically significant difference (P < 0.05).
[0162] The results indicated that the isothiocyanate compounds of the present invention (e.g., phenylethyl isothiocya-
nate) could significantly reduce the level of triglyceride in serum of the subj ect.

2 lipoprotein cholesterol

[0163] Among the 14 centers in the clinical trial, the serum triglyceride levels and high-density lipoprotein and low-
density lipoprotein levels in serum of the subjects were all detected in the center No. 11, center No. 13, and center No. 14.

Results:

[0164] High-density lipoprotein: Compared with baseline, the serum high-density lipoprotein levels in the drug admin-
istrationgroups (GroupA,GroupB, andGroupD)were significantly increased, and theorder of the increasewasshownas
follows: Group A (group with the administration of 30 mg) < Group B (group with the administration of 90 mg) <D group
(group with the administration of 60 mg); and in Group C (0 mg group), the serum high-density lipoprotein level was
significantly decreased.

Table 3 Changes in serum high-density lipoprotein as compared with baseline after 24 weeks administration
in Centers No. 11, 13 and 14

Group A (30mg) Group B (90mg) Group C (Placebo) Group D (60mg)

N(missing) 8(3) 8(3) 8(3) 9(2)
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(continued)

Group A (30mg) Group B (90mg) Group C (Placebo) Group D (60mg)

average change value 0.0063 0.0938 ‑0.0356 0.1013

percentage of average change 1.45% 7.77% ‑2.76% 9.15%

P value 0.926 0.007 0.565 0.359

[0165] The results are shown in Table 3 and Figure 2. As compared with baseline, high-density lipoprotein levels were
increased inGroupA (groupwith theadministrationof30mg),GroupB (groupwith theadministrationof 90mg), andGroup
D (group with the administration of 60 mg), wherein the increase in B group and D group was more significant. Group B
(group with the administration of 90 mg) had a statistically significant difference (P < 0.05) as compared to the placebo
group (GroupC), indicating that the isothiocyanate compounds of the present invention (e.g., phenylethyl isothiocyanate)
could significantly increase the level of high density lipoprotein in serum of a subject.

Low-density lipoprotein:

[0166]

Table 4 Changes in low-density lipoprotein as compared with baseline after 24 weeks of administration

Group A (30mg) Group B (90mg) Group C (Placebo) Group D (60mg)

N(missing) 8(3) 8(3) 8(3) 9(2)

average change value 0.0062 0.1925 0.2678 ‑0.0425

percentage of average change ‑0.88% 6.92% 8.88% 0.05%

P value 0.971 0.429 0.098 0.818

[0167] The results are shown in Table 4 and Figure 2. As compared with the increase of 8.88% in Group C, the low-
density cholesterol levels of thedrugadministrationgroups (GroupA,GroupB, andGroupD)were significantly decreased
by ‑0.88%. 6.92%and0.05%, respectively. Among them, the decrease inGroupAwas themost significant, indicating that
the isothiocyanate compounds of the present invention (e.g., phenylethyl isothiocyanate) could significantly reduce the
level of low density lipoprotein in serum of the subj ect.
[0168] Discussion:After administration for 24 weeks, as compared with baseline, triglyceride levels in Group A (group
with the administration of 30 mg), Group B (group with the administration of 90 mg), and Group D (group with the
administration of 60 mg) were decreased by an average of 6.54%, 8.59% and 8.58%. The results of statistical analysis
showed that there was a statistically significant difference in Group D before and after the treatment (P<0.05). There was
only an average decrease of 2.33% (P>0.05) in GroupC (placebo group). The decreasing trend of low-density lipoprotein
wasbasically consistentwith that of triglyceride.As comparedwith theGroupC, the levels of high-density lipoprotein in the
drugadministration groups (GroupA,GroupB, andGroupD)were significantly increased. These results indicated that the
isothiocyanate compounds (such as phenylethyl isothiocyanate) of the present invention could not only lower the levels of
triglyceride and low-density lipoprotein in serum of mammals, but also could increase high-density lipoprotein level in
serum.

II. Total bilirubin levels

[0169] After 24 weeks of administration, the total bilirubin levels in Group A (group with the administration of 30 mg),
Group B (group with the administration of 90 mg), and Group D (administered in the 60 mg group) were decreased by an
average of 8.91%, 6.10%, and 8.55%, as comparedwith the baseline. The results of statistical analysis showed that there
was a statistically significant difference in Group A, Group B and Group D before and after the treatment (P<0.05).
However, therewasonlyanaveragedecreaseof 1.57% inGroupC (placebogroup),withnostatistical difference (P>0.05).
[0170] The results are shown in Table 5, Table 6, Figure 3 and Figure 4. The results showed that, as compared with
baseline, the total bilirubin levels in Group A (group with the administration of 30 mg), Group B (group with the
administration of 90 mg), and Group D (group with the administration of 60 mg) were decreased significantly, and the
P value inGroupAwas lower than 0.01, the P value inGroupBwas lower than 0.05, and the P value inGroupDwas lower
than 0.001. The decrease of total bilirubin levels in any of the administration groups (Group A, Group D) was more
significant than that in the placebo group (Group C).
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Table 5 Changes of total bilirubin after 24 weeks of administration as compared with the baseline

Group A Group B Group C Group D

(research drug 30mg) (research drug 90mg) (Placebo) (research drug 60mg)

N(missing) 50(10) 46(14) 51(9) 57(3)

percentage of average change ‑8.91% ‑6.10% ‑1.57% ‑8.55%

P value 0.004 0.030 0.078 <0.001

Table 6 Changes of total bilirubin after administration as compared with the baseline

Group A
(30mg)

Group B
(90mg)

Group C
(Placebo)

Group D
(60mg)

N(missing) 50(10) 46(14) 51(9) 57(3)

4
weeks

percentage of average change 2.23% 2.18% 7.38% 5.21%

P value 0.699 0.694 0.545 0.559

8
weeks

percentage of average change ‑3.15% ‑0.45% 2.62% 3.34%

P value 0.136 0.188 0.568 0.539

16
weeks

percentage of average change ‑4.46% ‑8.28% 2.49% ‑1.82%

P value 0.065 0.007 0.398 0.140

24
weeks

percentage of average change ‑8.91% ‑6.10% ‑1.57% ‑8.55%

P value 0.004 0.030 0.078 <0.001

[0171] As shown in Table 5, Table 6, andFigure 3, the levels of total bilirubin before andafter the administration inGroup
A, Group B, and Group D were decreased to some extent as compared with Group C, and the decrease of total bilirubin
before and after the administration in Group A or Group D was significantly different from that in Group C. The P value in
GroupAwas lower than0.01, thePvalue inGroupBwas lower than0.05, and thePvalue inGroupDwas lower than0.001.
[0172] As shown in Figure 4, the percentage of average change of total bilirubin as comparedwith the baseline before 8
weeksof theadministrationwasshownas follows:GroupAandGroupBwerebasically synchronized,andGroupsCandD
werebasically synchronized.After 8weeksof administration, total bilirubin levelswere significantly decreased inGroupA,
Group B, and Group D as compared with Group C.

Discussion:

[0173] The results of the4, 8, 16and24weeksofadministration showed that thedecrease in the total bilirubin level of the
subjects was gradually significant with the increase of time of administration. The P value of the statistical analysis results
reflected this trend in a digital manner.
[0174] After 24 weeks of administration, the total bilirubin levels in Group A (group with the administration of 30 mg),
GroupB (groupwith theadministration of 90mg), andGroupD (groupwith theadministration of 60mg)weredecreasedby
an average of 8.91%, 6.10%, and 8.55%, respectively, as compared with the baseline.
[0175] After24weeksof theadministration, therewasastatistically significantdifference inGroupA,GroupBandGroup
D (P<0.05), while Group C (placebo group) was not statistically significant (P>0.05).
[0176] The above results indicated that isothiocyanate compounds such as phenylethyl isothiocyanate could also
significantly reduce the level of total bilirubin in human serum.
[0177] In summary, in both an SD rat animal experiment and a clinical human experiment, the results showed that the
isothiocyanate compounds of the present invention (such as phenylethyl isothiocyanate) could significantly reduce
triglyceride level in serum.Moreover, the clinical humanexperiment results showed that isothiocyanate compounds (such
as phenylethyl isothiocyanate) could also lower the level of low-density lipoprotein in serum, while significantly increase
the level of high-density lipoprotein.
[0178] The currently used hypolipidemic medicines in the clinic are usually synthetic compounds that are effective on a
single target and obtained by high-throughput screening focusing on a single target based a library containing thousands
of compounds. However, current research is usually limited by the understanding of the role of a single target. The effects
of a compound onother genes, aswell as the regulation and feedback in the body caused by the effects of themedicine on
the single target are usually unclear. Hyperlipidemia is a chronic condition which means a long-term use, and the above
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unclear effects may cause a negative impact on other aspects of the subject.
[0179] However, the isothiocyanate compounds studied in the present invention are derived from nature. For example,
phenylethyl isothiocyanate is derived fromBrassicaceae vegetables such as vegetables, radishes, andChinese cabbage
and the like, and therefore it is safe. Since it is derived from nature and is not obtained via a single target screening, the
compoundof the present invention can simultaneously reduce lowdensity lipoprotein, and triglyceride, and increase high-
density lipoprotein.
[0180] Summing up, the above results have indicated that the isothiocyanate compounds of the present invention (such
asphenylethyl isothiocyanate) can significantly reduce total bilirubin levels, triglycerides and lowdensity lipoprotein levels
in serum, and can significantly increase high-density lipoprotein levels.
[0181] Moreover, suchcompoundscannot only prevent and/or treat hyperbilirubinemia, but also can reduce triglyceride
and low-density lipoprotein, increase high density lipoprotein, and prevent and/or treat high triglyceride, high lipoprotein
cholesterol.

Example 3 Auxiliary detection on Total Bilirubin and Blood Lipid

[0182] Using the same method as described in Example 2, 24 volunteers with benign prostatic hyperplasia accom-
paniedbyelevatedbilirubinwere recruited.Using the samemanner as described inExample2, subjectsmeeting theentry
criteria were randomly assigned into any of the following four groups at a ratio of 1:1:1:1: administration group (Group A):
phenylethyl isothiocyanate 10 mg/time, 3 times a day; administration group (Group D): Phenylethyl isothiocyanate 20
mg/time, 3 times a day; administration group (Group B): phenylethyl isothiocyanate 30 mg/time, 3 times a day; placebo
group (C group): phenylethyl isothiocyanate placebo 1 capsule/time, 3 times a day. Oral administration was continued for
24 weeks.
[0183] The effectiveness and safety of the experiment were evaluated. Effectiveness: 1. benign prostatic hyperplasia:
IPSS, QOL, prostate volume, maximal urinary flow rate, residual urine; 2. triglycerides; 3. lipoprotein cholesterol; 4. total
bilirubin. Safety: occurrence, process, and solution of all adverse events during treatment.
[0184] The results showed that after the isothiocyanate compounds (such as phenylethyl isothiocyanate) of the present
invention were taken by the volunteers, the total bilirubin level, triglyceride and low density lipoprotein levels were
significantly decreased by 15‑25%, and the high-density lipoprotein level was increased significantly by 10‑20%.

Example 4 Auxiliary detection on blood lipids (Reference example)

[0185] Using the same method as described in Example 3 except that 8 volunteers with only hyperlipidemia were
recruited and using the same method as described in Example 3. The volunteers were randomly assigned into the
following four groups at a ratio of 1:1:1:1: administration group (GroupA): phenylethyl isothiocyanate 10mg / time, 3 times
aday; administrationgroup (GroupD): phenylethyl isothiocyanate20mg / time,3 timesaday; administrationgroup (Group
B): phenylethyl isothiocyanate 30mg/time, 3 times a day; placebo group (GroupC): phenylethyl isothiocyanate placebo 1
capsule/time, 3 times a day. Oral administration was continued for 6 weeks.
[0186] The results showed that after the isothiocyanate compounds (such as phenylethyl isothiocyanate) of the present
invention were taken by the volunteers, the levels of triglyceride and low density lipoprotein were significantly decreased,
wherein the triglyceride and low density lipoprotein levels were decreased by 10‑25%, and high-density lipoprotein levels
was increased significantly by 10‑20%.

Example 5 Auxiliary detection on total bilirubin

[0187] Themethodwas the sameasdescribed inExample 3, except that 8 volunteerswith only hyperbilirubinemiawere
recruited in the medical research peers.
[0188] Using the same manner as described in Example 3, the subjects were randomly assigned into any one of the
following four groups at a ratio of 1:1:1:1: administration group (GroupA): phenylethyl isothiocyanate 10mg/time, 3 timesa
day; administration group (Group D): phenylethyl isothiocyanate 20mg/time, 3 times a day; administration group (Group
B): phenylethyl isothiocyanate 30mg/time, 3 times a day; placebo group (C group): phenylethyl isothiocyanate placebo 1
capsule/time, 3 times a day. Oral administration was continued for 6 weeks.
[0189] The results showed that the total bilirubin level was significantly decreased after the isothiocyanate compounds
of thepresent invention (suchasphenylethyl isothiocyanate)were takenby thevolunteers, and thedecreasewas10‑25%.

Claims

1. A compound for use as a medicament in the form of a composition or formulation for prevention and/or treatment of

18

EP 3 446 689 B1

5

10

15

20

25

30

35

40

45

50

55



hyperbilirubinemia,
wherein the compound is phenylethyl isothiocyanate,
wherein the hyperbilirubinemia is selected from the group consisting of hemolytic jaundice, hepatic jaundice,
cholestasis, gilbert syndrome, and combinations thereof.

2. The compound for its use according to claim 1, wherein the composition is selected from the group consisting of: a
pharmaceutical composition, a healthcare product composition, a food composition, a dietary supplement, and
combinations thereof.

3. The compound for its use according to claim 2, wherein the medicament further comprises an additional component
for preventing and/or treating hyperbilirubinemia selected from the group consisting of: metacortandracin, pheno-
barbital, ursodeoxycholic acid, S‑ ademetionine, methotrexate, azathioprine, cyclosporine, rifampicin, potassium
magnesium aspartate, diammonium glycyrrhizinate, and combinations thereof.

4. The compound for its use according to claim 1, wherein the composition or formulation is used to reduce the level of
total bilirubin in the serum of a mammal

5. A pharmaceutical composition, comprising:

(a1) a first active ingredient for treating hyperbilirubinemia, which is phenylethyl isothiocyanate;
(a2) a second active ingredient for treating hyperbilirubinemia, which is selected from additional medicines for
preventing and/or treating hyperbilirubinemia, the other or additional medicines for preventing and/or treating
hyperbilirubinemia are selected from the group consisting of: metacortandracin, phenobarbital, ursodeoxycholic
acid, S-ademetionine, methotrexate, azathioprine, cyclosporine, rifampicin, potassium magnesium aspartate,
diammonium glycyrrhizinate, and combinations thereof; and
(b) a pharmaceutically acceptable carrier,
the hyperbilirubinemia is selected from the group consisting of hemolytic jaundice, hepatic jaundice, cholestasis,
gilbert syndrome, and combinations thereof.

6. A method for screening a drug candidate for treating hyperbilirubinemia, comprising the steps of:

(a) providing a test compound and a positive control compound; and
(b) detecting the effect of the test compound on the total bilirubin level in the non-human animal model in the test
group and comparing it with the corresponding experimental results in the positive control group and the negative
control group,wherein, in thepositivecontrol group, theeffect of thepositive control compoundon the level of total
bilirubin is detected;
wherein, if the decrease degree of total bilirubin in the non-human animal model caused by the test compound is
significantly higher than that in the negative control group, it indicates that the test compound is a drug candidate
for treating hyperbilirubinemia; and the positive control compound is phenylethyl isothiocyanate;
the hyperbilirubinemia is selected from the group consisting of hemolytic jaundice, hepatic jaundice, cholestasis,
gilbert syndrome, and combinations thereof.

Patentansprüche

1. Verbindung zur Verwendung als Medikament in Form einer Zusammensetzung oder Formulierung zur Verhütung
und/oder Behandlung von Hyperbilirubinämie,

wobei es sich bei der Verbindung um Phenylethylisothiocyanat handelt,
wobei die Hyperbilirubinämie aus der Gruppe ausgewählt ist, welche aus hämolytischem Ikterus, hepatischem
Ikterus, Cholestase, Morbus Meulengracht und deren Kombinationen besteht.

2. Verbindung zu derenVerwendung gemäßAnspruch 1, wobei die Zusammensetzung aus derGruppe ausgewählt ist,
welcheauseinerpharmazeutischenZusammensetzung,einerZusammensetzunggesundheitsfördernderProdukte,
einer Lebensmittelzusammensetzung, einem Nahrungsergänzungsmittel und deren Kombinationen besteht.

3. Verbindung zu deren Verwendung gemäß Anspruch 2, wobei das Arzneimittel weiterhin einen zusätzlichen Be-
standteil zur Verhütung und/oder Behandlung von Hyperbilirubinämie umfasst, welcher aus der Gruppe ausgewählt
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ist, welche aus den folgenden besteht: : Metacortandracin, Phenobarbital, Ursodesoxycholsäure, S-Ademethionin,
Methotrexat, Azathioprin, Ciclosporin, Rifampicin, Kalium-Magnesium-Aspartat, Diammoniumglycyrrhizinat und
deren Kombinationen.

4. Verbindung zu deren Verwendung gemäß Anspruch 1, wobei die Zusammensetzung oder Formulierung dazu
verwendet wird, den Gesamtbilirubinspiegel im Serum eines Säugetiers zu senken.

5. Pharmazeutische Zusammensetzung, umfassend:

(a1) einen ersten Wirkbestandteil zur Behandlung von Hyperbilirubinämie, bei welchem es sich um Phenyle-
thylisothiocyanat handelt;
(a2) einen zweiten Wirkbestandteil zur Behandlung von Hyperbilirubinämie, welcher aus zusätzlichen Arznei-
mitteln zur Verhütung und/oder Behandlung von Hyperbilirubinämie ausgewählt ist, wobei die anderen oder
zusätzlichen Arzneimittel zur Verhütung und/oder Behandlung von Hyperbilirubinämie aus der Gruppe ausge-
wählt sind, welche aus den folgenden besteht: Metacortandracin, Phenobarbital, Ursodesoxycholsäure, S-
Ademethionin, Methotrexat, Azathioprin, Ciclosporin, Rifampicin, Kalium-Magnesium-Aspartat, Diammo-
niumglycyrrhizinat und deren Kombinationen; und
(b) einen pharmazeutisch unbedenklichen Träger,

wobei die Hyperbilirubinämie aus der Gruppe ausgewählt ist, welche aus hämolytischem Ikterus, hepatischem
Ikterus, Cholestase, Morbus Meulengracht und deren Kombinationen besteht.

6. Verfahren zum Screenen eines Arzneistoffkandidaten für die Behandlung von Hyperbilirubinämie, wobei es die
folgenden Schritte umfasst:

(a) Bereitstellen einer Prüfverbindung und einer Verbindung, welche die Positivkontrolle darstellt, und
(b) Nachweisen der Wirkung der Prüfverbindung auf den Gesamtbilirubinspiegel im nicht-menschlichen Tier-
modell in der Prüfgruppe und Vergleichen derselben mit den entsprechenden Versuchsergebnissen in der
Positivkontrollgruppe und der Negativkontrollgruppe, wobei in der Positivkontrollgruppe der Wirkung der Ver-
bindung, welche die Positivkontrolle darstellt, auf den Gesamtbilirubinspiegel nachgewiesen wird;
wobei, wenn das Ausmaß der Senkung des Gesamtbilirubins im nicht-menschlichen Tiermodell, wie es von der
Prüfverbindung bewirkt wird, größer als in der Negativkontrollgruppe ist, dadurch angezeigt wird, dass die
Prüfverbindung ein Arzneistoffkandidat zur Behandlung von Hyperbilirubinämie ist; und es sich bei der Ver-
bindung, welche die Positivkontrolle darstellt, um Phenylethylisothiocyanat handelt;
wobei die Hyperbilirubinämie aus der Gruppe ausgewählt ist, welche aus hämolytischem Ikterus, hepatischem
Ikterus, Cholestase, Morbus Meulengracht und deren Kombinationen besteht.

Revendications

1. Composé pour utilisation comme médicament sous la forme d’une composition ou d’une formulation pour la
prévention et/ou le traitement de l’hyperbilirubinémie,

dans lequel le composé est l’isothiocyanate de phényléthyle,
dans lequel l’hyperbilirubinémie est choisie dans le groupe comprenant la jaunisse hémolytique, la jaunisse
hépatique, la cholestase, le syndrome de Gilbert, et des combinaisons de ceux-ci.

2. Composé pour son utilisation selon la revendication 1, dans lequel la composition est choisie dans le groupe
consistant en : une composition pharmaceutique, une composition de produit de santé, une composition alimentaire,
un complément alimentaire et des combinaisons de ceux-ci.

3. Composé pour son utilisation selon la revendication 2, dans lequel le médicament comprend en outre un composant
supplémentaire pour prévenir et/ou traiter l’hyperbilirubinémie choisi dans le groupe consistant en : métacortan-
dracine, phénobarbital, acide ursodésoxycholique, S-adémétionine, méthotrexate, azathioprine, cyclosporine, ri-
fampicine, aspartate de potassium et demagnésium, glycyrrhizinate de diammonium, et des combinaisons de ceux-
ci.

4. Composé pour utilisation selon la revendication 1, dans lequel la composition ou la formulation est utilisée pour
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réduire le taux de bilirubine totale dans le sérum d’un mammifère.

5. Composition pharmaceutique, comprenant :

(a1) un premier ingrédient actif pour traiter l’hyperbilirubinémie, qui est l’isothiocyanate de phényléthyle ;
(a2) un second ingrédient actif pour traiter l’hyperbilirubinémie, qui est choisi parmi des médicaments sup-
plémentaires pour prévenir et/ou traiter l’hyperbilirubinémie, les autres médicaments ou les médicaments
supplémentaires pour prévenir et/ou traiter l’hyperbilirubinémie sont choisis dans le groupe constitué de :
métacortandracine, phénobarbital, acide ursodésoxycholique, S-adémétionine, méthotrexate, azathioprine,
cyclosporine, rifampicine, aspartate de potassium et de magnésium, glycyrrhizinate de diammonium, et des
combinaisons de ceux-ci ; et
(b) un support pharmaceutiquement acceptable,
l’hyperbilirubinémie est choisie dans le groupe comprenant la jaunisse hémolytique, la jaunisse hépatique, la
cholestase, le syndrome de Gilbert et des combinaisons de ceux-ci.

6. Procédé de criblage d’unmédicament candidat pour traiter l’hyperbilirubinémie, comprenant les étapes consistant à :

(a) fournir un composé à tester et un composé témoin positif ; et
(b) détecter l’effet du composéde test sur le tauxdebilirubine totale dans lemodèle animal nonhumaindugroupe
de test et le comparer aux résultats expérimentaux correspondants dans le groupe témoin positif et le groupe
témoin négatif, dans lequel, dans le groupe témoin positif, l’effet du composé témoin positif sur le taux de
bilirubine totale est détecté ;
dans lequel, si le degré de diminution de la bilirubine totale dans le modèle animal non humain causé par le
composé de test est significativement plus élevé que celui dans le groupe témoin négatif, cela indique que le
composé de test est un médicament candidat pour traiter l’hyperbilirubinémie ; et le composé témoin positif est
l’isothiocyanate de phényléthyle ;
l’hyperbilirubinémie est choisie dans le groupe comprenant la jaunisse hémolytique, la jaunisse hépatique, la
cholestase, le syndrome de Gilbert et des combinaisons de ceux-ci.
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